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(54) BATTERY CONTROL DEVICE FOR ELECTRIC VEHICLE 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a battery control device for 
electric vehicle that notifies generation of hydrogen gas lower than 
a lower limit value of explosion to a user and so on to identify an 
abnormal state of the battery, etc. 

SOLUTION: A hydrogen sensor 13a detects a density of hydrogen 
gas generated by charging and discharging a battery 1 1 for running 
an electric vehicle. A first density identifying part 21 identifies that 
the detected density value becomes to be a fixed density value 
lower than an exposing lower limit or not by inputting the detected 
density value detected by the hydrogen sensor 13a. A generating 
number counter 23 counts a generating number when the detected 
concentration value becomes to be the fixed density value lower 
than the exposing lower limit or more during charging and 
discharging. A display part 28 displays generated number counted 
up. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] The hydrogen concentration detecting element which detects the concentration of the hydrogen gas generated from this cell 
by the charge and discharge of the cell for making it run an electric vehicle, The calculation section which computes the abnormal- 
condition degree information that the degree of the abnormal condition of said cell or the body of cell management equipment is 
expressed based on the detection concentration value of the hydrogen gas detected by this hydrogen concentration detecting element, 
Cell management equipment for electric vehicles characterized by having the storage section which memorizes the abnormal-condition 
degree information computed in this calculation section, and the output section which outputs the abnormal-condition degree 
information memorized by this storage section. 

[Claim 2] Said calculation section is cell management equipment for electric vehicles according to claim 1 characterized by collecting 
the detection concentration values of the hydrogen gas detected by said hydrogen concentration detecting element to time series, and 
making said storage section memorize to time series. 

[Claim 3] The 1st concentration judging section which judges whether said calculation section inputted the detection concentration 
value detected by said hydrogen concentration detecting element, and the detection concentration value became beyond the 
predetermined concentration value below the bottom threshold value of explosion, counting which makes the count of generating 
which said detection concentration value became beyond said predetermined concentration value below said bottom threshold value of 
explosion said abnormal-condition degree information, and carries out counting during charge of said cell, and discharge -- the cell 
management equipment for electric vehicles according to claim 1 or 2 characterized by having the section. 
[Claim 4] Said calculation section is cell management equipment for electric vehicles of claim 1 characterized by rewriting said 
detection concentration value to said maximum-density value, and making the rewritten maximum-density value into said abnormal- 
condition degree information when it judges whether it became beyond the maximum-density value as which said detection 
concentration value was determined beforehand and said detection concentration value becomes beyond said maximum-density value 
thru/or claim 3 given in any 1 term. 

[Claim 5] Said storage section is cell management equipment for electric vehicles according to claim 1 characterized by memorizing 
said abnormal-condition degree information computed in said calculation section when discharge of said cell is ended, or when charge 
of said cell is ended. 

[Claim 6] said counting - said count of generating which, as for the section, said detection concentration value became from charge 
initiation of said cell before charge termination, or from discharge starting of said cell before discharge termination beyond said 
predetermined concentration value below said bottom threshold value of explosion - 1 time -- carrying out - counting - the cell 
management equipment for electric vehicles according to claim 3 characterized by processing. 

[Claim 7] said counting - the cell management equipment for electric vehicles according to claim 3 characterized by the section 
carrying out counting of said count of generating which said detection concentration value became from charge initiation of said cell 
before charge termination, or from discharge starting of said cell before discharge termination beyond said predetermined 
concentration value below said bottom threshold value of explosion. 

[Claim 8] said counting - the 1st counting to which the section carries out counting of the count of generating which said detection 
concentration value consisted of during charge of said cell beyond said predetermined concentration value below said bottom 
threshold value of explosion - with the section the 2nd counting which carries out counting of the count of generating which said 
detection concentration value consisted of during discharge of said cell beyond said predetermined concentration value below said 
bottom threshold value of explosion - the cell management equipment for electric vehicles according to claim 3 characterized by 
having the section. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] Since this invention may be connected with abnormalities, such as a cell, even when the yield of the hydrogen 
gas especially generated from the cell by the charge and discharge of a cell does not reach the bottom threshold value of explosion 
about the cell management equipment for electric vehicles which manages the cell for electric vehicles, it relates to the cell 
management equipment for electric vehicles which tells that. 
[0002] 

[Description of the Prior Art] In an electric vehicle, the cell (dc-battery) of a heavy current system is charged with a battery charger, 
and it is made to run an electric vehicle conventionally by supplying the electrical potential difference from the charged cell to the 
motor which is a load, and rotating a sink and this motor for the discharge current. While performing an alarm so that a dc-battery 
control section may not become overdischarge when the remaining capacity of a cell becomes below constant value by transit of this 
electric vehicle, the battery charger is controlled again to charge a cell. 

[0003] Moreover, when running a downward slope and an accelerator is detached during transit, a motor becomes a generator and a 
regeneration current generates it. Although this regeneration current is charged at the cell, the dc-battery control section is controlling 
the electrical potential difference of a cell not to be overcharged. 

[0004] In this case, as a cell of a heavy current system, although the lead cell or the nickel hydoride battery is used, it is known from 
the cell at the time of overcharge and overdischarge that hydrogen gas will be generated, and the technique reported to the driver is 
indicated [ that it is in the discharge condition of detecting and passing over that generated hydrogen gas with a hydrogen gas sensor, 
and ] by JP,9-45376,A, for example. 
[0005] 

[Problem(s) to be Solved by the Invention] However, according to the increment in the number of charge-and-discharge cycles of a 
cell, i.e., the advance degree of degradation, hydrogen gas may be generated also in the normal charge-and-discharge condition other 
than overcharge and overdischarge, and the information only at the time of above-mentioned fault charge and discharge of the lead cell 
was inadequate for telling an operator or a checker about degradation of the cell itself, or the abnormalities of a charge-and-discharge 
control system. 

[0006] This invention tells a user etc. about generating of the hydrogen gas below the bottom threshold value of explosion, and makes 
it a technical problem to offer the cell management equipment for electric vehicles which can check abnormal conditions, such as 
degradation of a cell etc., according to the generating condition of hydrogen gas. 
[0007] 

[Means for Solving the Problem] This invention was considered as the following configurations, in order to solve said technical 
problem. The cell management equipment for electric vehicles of invention of claim 1 The hydrogen concentration detecting element 
which detects the concentration of the hydrogen gas generated from this cell by the charge and discharge of the cell for making it run 
an electric vehicle, The calculation section which computes the abnormal-condition degree information that the degree of the abnormal 
condition of said cell or the body of cell management equipment is expressed based on the detection concentration value of the 
hydrogen gas detected by this hydrogen concentration detecting element, It is characterized by having the storage section which 
memorizes the abnormal-condition degree information computed in this calculation section, and the output section which outputs the 
abnormal-condition degree information memorized by this storage section. 

[0008] According to this invention, a hydrogen concentration detecting element detects the concentration of the hydrogen gas 
generated from this cell by the charge and discharge of a cell. The abnormal-condition degree information that the calculation section 
expresses the degree of the abnormal condition of a cell or the body of cell management equipment based on the detection 
concentration value of the hydrogen gas detected by the hydrogen concentration detecting element is computed. Since the abnormal- 
condition degree information that memorized the abnormal-condition degree information computed in the calculation section in the 
storage section, and the output section was memorized by the storage section is outputted, it can check how much abnormal 
conditions, such as degradation degrees, such as a cell, are by seeing abnormal-condition degree information. 
[0009] Invention of claim 2 is characterized by for said calculation section collecting the detection concentration values of the 
hydrogen gas detected by said hydrogen concentration detecting element to time series, and making said storage section memorize it to 
time series. 

[0010] The 1st concentration judging section which judges whether said calculation section inputted the detection concentration value 
detected by said hydrogen concentration detecting element, and the detection concentration value became beyond the predetermined 
concentration value below the bottom threshold value of explosion like invention of claim 3, counting which makes the count of 
generating which said detection concentration value became beyond said predetermined concentration value below said bottom 
threshold value of explosion said abnormal-condition degree information, and carries out counting during charge of said cell, and 
discharge — it is characterized by having the section. * 

[001 1] a ****** [ that, as for the 1st concentration judging section, the detection concentration value became beyond the 
predetermined concentration value below the bottom threshold value of explosion according to this invention ] - judging - counting ~ 
the section Since a detection concentration value makes the count of generating which became beyond the predetermined 
concentration value below the bottom threshold value of explosion abnormal-condition degree information and carries out counting 
during charge of a cell, and discharge, it can check how much the degradation degree of a cell etc. is by seeing the count of generating 
of hydrogen gas. 

[0012] Like invention of claim 4, said calculation section is characterized by rewriting said detection concentration value to said 
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maximum-density value, and making the rewritten maximum-density value into said abnormal-condition degree information, when it 
judges whether it became beyond the maximum-density value as which said detection concentration value was determined beforehand 
and said detection concentration value becomes beyond said maximum-density value. 

[0013] Since according to this invention a detection concentration value is rewritten to a maximum-density value and the rewritten 
maximum-density value is made into abnormal-condition degree information when a detection concentration value becomes beyond a 
maximum-density value, it can check how much the degradation degree of a cell etc. is by seeing this maximum-density value. 
[0014] Like invention of claim 5, said storage section is characterized by memorizing said abnormal-condition degree information 
computed in said calculation section, when discharge of said cell is ended, or when charge of said cell is ended. 
[0015] According to this invention, when discharge of a cell is ended, or when charge of a cell is ended, record actuation is no longer 
frequently performed by memorizing abnormal-condition degree information in the storage section. 

[0016] invention of claim 6 — like - said counting — said count of generating which, as for the section, said detection concentration 
value became from charge initiation of said cell before charge termination, or from discharge starting of said cell before discharge 
termination beyond said predetermined concentration value below said bottom threshold value of explosion - 1 time - carrying out » 
counting ~ you may process. 

[0017] invention of claim 7 — like — said counting - the count of generating is integrated and the section can check extent of the 
abnormal condition of a cell etc. more correctly, if counting of said count of generating which said detection concentration value 
became from charge initiation of said cell before charge termination or from discharge starting of said cell before discharge 
termination beyond said predetermined concentration value below said bottom threshold value of explosion is carried out. 
[001 8] invention of claim 8 - like - said counting - the 1st counting to which the section carries out counting of the count of 
generating which said detection concentration value consisted of during charge of said cell beyond said predetermined concentration 
value below said bottom threshold value of explosion — with the section the 2nd counting which carries out counting of the count of 
generating which said detection concentration value consisted of during discharge of said cell beyond said predetermined 
concentration value below said bottom threshold value of explosion it can be characterized by having the section and counting of the 
count of generating under charge of a cell and the count of generating under discharge of a cell can be carried out separately. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of the cell management equipment for electric vehicles of this 
invention is explained to a detail with reference to a drawing. 

[0020] <Gestalt 1 of operation> drawing 1 is the configuration block Fig. showing the gestalt 1 of operation of the cell management 
equipment for electric vehicles of this invention. The cell management equipment for electric vehicles shown in drawing 1 monitors 
continuously the yield of the hydrogen gas generated with a dc-battery 1 1 using hydrogen sensor 13a. In drawing 1 , a battery charger 
1 passes the charging current to the dc-battery 1 1 in the dc-battery box 10 through a junction box (J/B is called hereafter.) 3, and 
charges a dc-battery 1 1 . The dc-battery box 1 0 has a dc-battery 11. 

[0021] It is for example, a lead cell and charges with a battery charger 1 , and a dc-battery 1 1 impresses an electrical potential 
difference to the motor which is the load 12 for electric vehicles, carries out the rotation drive of the sink this motor for the discharge 
current, and makes it run an electric vehicle. A dc-battery 1 1 generates hydrogen gas by repeating charge and discharge. Moreover, a 
dc-battery 1 1 is about 288V, and the dc-battery for plurality, 1 2V [ for example, ], is connected to a serial, and it is constituted. 
[0022] Hydrogen sensor 13a, temperature sensor 13b, and voltage sensor 13c are attached in the dc-battery 1 1. Hydrogen sensor 13a 
detects the concentration value of the hydrogen gas generated with the dc-battery 1 1, and outputs the detection concentration value to 
an electronic control unit (ECU is called hereafter.) 15. 

[0023] Temperature sensor 13b detects the temperature of a dc-battery 11, and outputs the detected temperature value to ECU15. 
Voltage sensor 13c is prepared for each [ which was connected to the serial ] dc-battery of every, detects the electrical potential 
difference of each dc-battery, and outputs each detection electrical potential difference to ECU 15. In this case, each detection value is 
outputted to ECU 15 with a separate signal line for every sensor. 

[0024] In addition, instead of outputting each detection value to ECU 15 with a separate signal line for every sensor, as shown in 
drawing 1 , the detection unit 14 is formed, the detection values detected by each of hydrogen sensor 1 3a, temperature sensor 1 3b, and 
voltage sensor 13c may be collected to this detection unit 14, and each detection value may be outputted to it by multiplex 
communication with an optical fiber etc. at ECU 15. 

[0025] J/B3 has a current sensor 31 and a voltage sensor 33. A current sensor 3 1 detects the current which flows for a load 1 2 from a 
dc-battery 1 1, and outputs the current value to ECU 15. A voltage sensor 33 detects the terminal voltage of each whole dc-battery 
connected to the serial, and outputs the electrical-potential-difference value to ECU15. J/B3 inputs an ignition (IGN) signal and 
outputs the signal to ECU 15. 

[0026] ECU 15 is a dc-battery control section, and based on the electrical potential difference of each dc-battery 1 1 from voltage sensor 
13c, and the full voltage from a voltage sensor 33, a battery charger 1 is controlled or it judges the abnormalities of each dc-battery. 
ECU 15 judges the abnormalities of the temperature of a dc-battery 1 1 based on the temperature value from temperature sensor 13b. In 
addition, when temperature rises unusually, ECU 15 makes a dc-battery 1 1 cool by rotating the fan who does not illustrate. 
[0027] ECU 15 judges the judgment of the abnormalities of hydrogen concentration, and the abnormalities of a dc-battery 1 1 based on 
the concentration value of the hydrogen gas from hydrogen sensor 13a, is equipped with the charge-and-discharge judging section 17, 
the write-in read-out section 18, nonvolatile memory 20a, random-access-memory (RAM) 20b, read only memory (ROM) 20c, the 1st 
concentration judging section 21, the flag processing section 22, the count counter 23 of generating, and the 2nd concentration judging 
section 24, and is constituted. 

[0028] Ignition judges whether it is ON and, as for the charge-and-discharge judging section 17, a dc-battery 1 1 judges whether it is 
under [ charge ] ********. The write-in read-out section 18 performs informational writing and read-out to nonvolatile memory 20a 
RAM20b, and ROM20c. 

[0029] ROM20c has memorized the predetermined concentration value below the bottom threshold value of explosion of hydrogen 
gas (for example, 6000 ppm, 10000 ppm), as shown in drawing 2 . RAM20c has memorized the count counted value of generating and 
the maximum-density value of hydrogen gas which show the count of generating from which the flag F set to "1" and "0" and 
hydrogen gas became beyond a predetermined concentration value below the bottom threshold value of explosion, as shown in 
drawing 3 . 

[0030] Write-in read-out is possible for nonvolatile memory 20c, and as a power source is EPROM holding the contents of storage and 
also shows OFF to drawing 4 , it has memorized the count counted value of generating, and a maximum-density value. 
[0031] The 1st concentration judging section 21 judges whether the detection concentration value detected by hydrogen sensor 13a is 
larger than the maximum-density value read from RAM20b by the write-in read-out section 18, and when a detection concentration 
value is larger than a maximum-density value, it rewrites a maximum-density value. 
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[0032] The 1st concentration judging section 21 judges whether it is beyond the predetermined concentration value the detection 
concentration value was remembered to be by ROM20c. 

[0033] When Flag F is "0", after making the count counted value of generating count up, when count counted value of generating is 
not made to count up when Flag F is "1", but ignition is turned off (discharge termination) from ON, or when the flag processing 
section 22 set Flag F to "1", and charge is ended, it sets Flag F to "0." Only when Flag F is "0", only 1 makes the count counted value 
of generating which the concentration value of hydrogen gas turned into beyond the predetermined concentration value below the 
bottom threshold value of explosion, as for the count counter 23 of generating, count up. 

[0034] When it judges whether the detection concentration value detected by hydrogen sensor 13a became 1/4 (10000 ppm) or more 

[ of the bottom threshold value of explosion read from ROM20c ] and a detection concentration value is set to 10000 ppm or more, the 

2nd concentration judging section 24 outputs an alarm signal to an alarm lamp 27, and makes an alarm lamp 27 turn on. 

[0035] The write-in read-out section 18 makes nonvolatile memory 20a memorize a maximum-density value and the count counted 

value of generating, when ignition becomes off from ON, or when the charge to a dc-battery is completed. A display 28 displays the 

count counted value of generating and the maximum-density value which were memorized by nonvolatile memory 20a. 

[0036] In addition, each signal from ECU 15 may be made to perform display of the abnormalities in temperature of a dc-battery 1 1, 

display of the abnormalities for every dc-battery connected to the serial, display of a remaining capacity fall of a dc-battery 11, and 

digital display of a remaining capacity value to a display 28. 

[0037] DC to DC converter 35 transforms the electrical potential difference (about 288 V) of the heavy current system from a dc- 
battery 1 1 into 12V power source of a weak-electric-current system through J/B3, and supplies the 12V power source to the auxiliary 
machinery dc-battery 37. The auxiliary machinery dc-battery 37 operates ECU15 by supplying 12V power source to ECU 15. 
[0038] Next, it explains, referring to the flow chart which shows actuation of the cell management equipment for electric vehicles of 
the gestalt 1 of the operation constituted in this way to drawing 5 . In addition, with the gestalt 1 of operation, even if the count of 
generating to which the detection concentration value exceeded the predetermined concentration value between the time of ignition-on 
and the time of OFF or from charge initiation before charge termination is multiple times, the count counted value of generating is 
processed as 1 time. 

[0039] First, a dc-battery 1 1 is charged with a battery charger 1, and it is made to run the electric vehicle which does not pass and 
illustrate the discharge current for a load 12 from a dc-battery 1 1 after that. And if the charge and discharge of a dc-battery 1 1 are 
repeated, hydrogen gas will be generated from a dc-battery 1 1 . 

[0040] Next, ignition (IGN) judges whether it is ON (ON) with the ignition signal into which the charge-and-discharge judging section 
17 was inputted (step SI 1). If ignition is off, the charge-and-discharge judging section 17 will judge whether it is under [ charge / of a 
dc-battery 1 1 ] ******** w j t j 1 a c h a rge control signal (step S13). It becomes a sleep mode when a dc-battery 1 1 is not charging (step 
S15). 

[0041] When ignition is ON (an electric vehicle running under discharge of a dc-battery 1 1), or in being under charge, the write-in 
read-out section 18 reads the count counted value of generating, and a maximum-density value from nonvolatile memory 20a, and 
writes them in RAM20b (step SI 7). The initial value of the count counted value of generating is zero. The count of generating and a 
maximum-density value are one of the abnormal -condition degree information showing the degree of the abnormal condition of a dc- 
battery 1 1 or the body of cell management equipment. 

[0042] Next, hydrogen sensor 13a detects the concentration of the hydrogen gas generated from a dc-battery 1 1 (step SI 9). The 
detection concentration value detected by hydrogen sensor 13a is inputted into the 1st concentration judging section 21 in ECU 15. It 
judges whether the 1st concentration judging section 21 has the detection concentration value larger than a maximum-density value 
which read the maximum-density value memorized by RAM20b, and was detected by hydrogen sensor 13a (step S21). 
[0043] When a detection concentration value is larger than a maximum-density value, the write-in read-out section 1 8 rewrites the 
maximum-density value already memorized by RAM20b to a detection concentration value, and makes this detection concentration 
value a maximum-density value (step S23). Thus, a maximum-density value is stored in RAM20b. 

[0044] On the other hand, when a detection concentration value is lower than a maximum-density value, the 1st concentration judging 
section 21 judges whether it is beyond the predetermined concentration value (for example, 6000 ppm or 10000 ppm) the detection 
concentration value was remembered to be by ROM20c (step S25). 

[0045] When a detection concentration value is beyond a predetermined concentration value, as for the flag processing section 22, 
Flag F judges whether it is "0" (step S27). When Flag F is "0" , only 1 makes the count counted value of generating, as for the count 
counter 23 of generating, count up (step S29). That is, only 1 makes the count counted value of generating which the concentration 
value of hydrogen gas turned into beyond the predetermined concentration value below the bottom threshold value of explosion count 
up, and RAM20b is made to memorize the counted value. And Flag F is set to "1" (step S31). 

[0046] In addition, in step S25, when a detection concentration value is under a predetermined concentration value, it progresses to 
processing of step S39 immediately, without counting up the count counted value of generating. Moreover, in step S27, when Flag F is 
not "0" (i.e., when the count of generating to which the detection concentration value exceeded the predetermined concentration value 
is 2 times or more), it progresses to processing of step S33 immediately, without counting up the count counted value of generating. 
[0047] Thereby, even if the count of generating to which the detection concentration value exceeded the predetermined concentration 
value between the time of ignition-on and the time of OFF or from charge initiation before charge termination is multiple times, the 
count counted value of generating is processed as 1 time. 

[0048] Next, the write-in read-out section 1 8 reads the bottom threshold value of explosion memorized by ROM20c, and the 2nd 
concentration judging section 24 judges whether it was set to 10000 ppm or more from which the detection concentration value 
detected by hydrogen sensor 1 3a was read (step S33). 

[0049] When a detection concentration value is set to 10000 ppm or more, the 2nd concentration judging section 24 outputs an alarm 
signal to an alarm lamp 27, and turns on an alarm lamp 27 in response to an alarm signal (step S35). That is, the yield of hydrogen gas 
can tell an unusual thing by lighting of an alarm lamp 27 above the bottom threshold value of explosion. In addition, an alarm is called 
off when a detection concentration value turns into under the bottom threshold value of explosion (step S37). 

[0050] Next, the charge-and-discharge judging section 17 judges whether ignition became off from ON based on the inputted ignition 
signal (step S39). When ignition becomes off from ON, Flag F is set as "0" (step S41), and the write-in read-out section 1 8 makes 
nonvolatile memory 20a memorize the count counted value of generating and the maximum-density value which were memorized bv 
RAM20b (step S43). 

[005 1] When ignition continues being ON next, it judges whether based on the charge control signal, the charge to a dc-battery 1 1 
ended the charge-and-discharge judging section 17 (step S45). When the charge to a dc-battery 1 1 is completed, processing of step 
S41 and step S43 is performed. Furthermore, the processing after return and step SI 1 will be repeated to processing of step SI 1 , and 
will be carried out to it. 
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[0052] Moreover, the write-in read-out section 1 8 reads the count counted value of generating and the maximum-density value which 
were memorized by nonvolatile memory 20a, and is made to display them on a display 28. For this reason, the degree of the abnormal 
condition of a dc-battery 1 1 or the cell management equipment for electric vehicles can be checked by seeing that count counted value 
of generating and maximum-density value. That is, when the count counted value of generating and a maximum-density value are 
large, it is shown that the degree of the abnormal condition of dc-battery 1 1 grade became large. 

[0053] In addition, the count counted value of generating and the maximum-density value which were memorized by nonvolatile 
memory 20a are outputted to the display or diagnosis unit (diagnostic unit) in the meter for electric vehicles, and the abnormal 
condition of a dc-battery 1 1 or the cell management equipment for electric vehicles may be checked. 

[0054] The cell management equipment for electric vehicles of the <gestalt 2 of operation>, next the gestalt 2 of operation of this 
invention is explained. Drawing 6 is the configuration block Fig. of the gestalt 2 of operation of the cell management equipment for 
electric vehicles of this invention. With the gestalt 1 of operation, even if the count of generating to which the detection concentration 
value exceeded the predetermined concentration value between the time of ignition-on and the time of OFF or from charge initiation 
before charge termination was multiple times, the count counted value of generating was processed as 1 time. 
[0055] With the gestalt 2 of operation, when the count of generating to which the detection concentration value exceeded the 
predetermined concentration value between the time of ignition-on and the time of OFF or from charge initiation before charge 
termination is multiple times, it is characterized by counting up the count of generating in the meantime. For example, as shown in 
drawing 8 , when the count to which the detection concentration value of hydrogen exceeded the predetermined concentration value 
between the time of ignition-on and the time of OFF is 3 times, the count of generating is counted among 1 time, 2 times, and 3 times. 
[0056] For this reason, the gestalt 2 of operation is only that the configurations of flag processing section 22a differ to the 
configuration of the flag processing section 22 of the gestalt 1 of operation. Since other configurations are the same configurations as 
the configuration of the gestalt 1 of operation, the same sign is given to the same part and the detailed explanation is omitted. 
[0057] Flag processing section 22a sets Flag F to "1", and when Flag F is "1", it does not make the count counted value of generating 
count up, after setting Flag F to "0" when a detection concentration value is under a predetermined concentration value, and making 
the count counted value of generating count up, when Flag F is "0." 

[0058] Next, with reference to the flow chart of drawing 7 , actuation of the electric vehicle cell management equipment of the gestalt 

2 of operation is explained. Here, only the flag processing which is the main flow of the gestalt 2 of operation is explained. In addition, 
since other parts are the same flows as the flow of the gestalt 1 of operation, the explanation is omitted. 

[0059] First, in step S25, when a detection concentration value is under a predetermined concentration value, it progresses to 
processing of step S39, after setting Flag F to "0" (step S26). 

[0060] Moreover, in step S25, a detection concentration value is beyond a predetermined concentration value, and in step S27, it 
progresses to processing of step S33, after making the count counted value of generating count up (step S29) and setting Flag F to 
" 1 " (step S3 1 ), when Flag F is "0. " In addition, when Flag F is " 1 ", count counted value of generating is not made to count up. That is, 
whenever a detection concentration value turns into beyond a predetermined concentration value, Flag F is set "1 ", "0", and by turns, 
and the count counted value of generating counts up. 

[0061] Thus, when the count of generating to which the detection concentration value exceeded the predetermined concentration value 
between the time of ignition-on (under transit and discharge) and the time of OFF or from charge initiation before charge termination 
is multiple times, the count of generating in the meantime can be made to count up by flag processing. Consequently, extent of the 
abnormal condition of dc-battery 1 1 grade can be more correctly checked by seeing the count of generating. 
[0062] The cell management equipment for electric vehicles of the <gestalt 3 of operations next the gestalt 3 of operation of this 
invention is explained. Drawin g 9 is the configuration block Fig. of the gestalt 3 of operation of the cell management equipment for 
electric vehicles of this invention. With the gestalt 3 of operation, while computing a maximum-density value separately to the 
maximum-density value at the time of ignition-on, and the maximum-density value under charge, it is characterized by computing the 
count counted value of generating separately to the count counted value of generating at the time of ignition-on, and the count counted 
value of generating under charge. 

[0063] For this reason, the gestalt 3 of operation is characterized by having 1st count counter of generating 23a which counts up the 
count of generating under charge, and 2nd count counter of generating 23b which counts up the count of generating at the time of 
ignition-on. Since other configurations are the same configurations as the configuration of the gestalt 1 of operation, the same sign is 
given to the same part and the detailed explanation is omitted. 

[0064] Next, with reference to the flow chart of drawing 10 , actuation of the electric vehicle cell management equipment of the gestalt 

3 of operation is explained. Here, only the main flows of the gestalt 3 of operation are explained. In addition, since other parts are the 
same flows as the flow of the gestalt 1 of operation, the explanation is omitted. 

[0065] First, in step S21 , when a detection concentration value is larger than a maximum-density value next, it judges whether it is 
under [ charge ] ******** ( step S2 2). if j t i s under charge, the maximum-density value under charge will be rewritten (step S23a), and 
it will progress to step S25. If ignition is ON, ignition will rewrite the maximum-density value at the time of ON (step S23b), and will 
progress to step S25. 

[0066] Moreover, in step S27, if Flag F is "0" next, it will judge whether it is under [ charge ] ******** ( ste p S28). If it is under 
charge, the count counted value of generating under charge will be made to raise (step S29a). If ignition is ON, ignition will make the 
count counted value of generating at the time of ON raise (step S29b). 

[0067] And it progresses to processing of step S33, after setting Flag F to "1" (step S31). In addition, when Flag F is "1", count 
counted value of generating is not made to count up. 

[0068] And the count counted value of generating at the time of ignition-on, the count counted value of generating under charge, the 
maximum-density value at the time of ignition-on, and the maximum-density value under charge are memorized by nonvolatile 
memory 20a as shown in drawing 1 1 . Moreover, since the read value is displayed on a display 28 according to an individual, it is 
understood whether the count counted value of generating and a maximum-density value are large in any under the time of ignition-on, 
or charge. 

[0069] Thus, the concentration of the hydrogen gas generated during discharge of a dc-battery 1 1 or charge can be detected, the count 
of generating which the concentration value of the hydrogen gas became beyond the predetermined concentration value below the 
bottom threshold value of explosion can memorize to nonvolatile-memory 20a, and, according to the cell management equipment for 
electric vehicles of the gestalt of operation, the abnormal condition of a dc-battery 1 1 or the cell management equipment for electric 
vehicles can check by seeing the count of generating at the time of a maintenance etc. 

[0070] Moreover, by having made nonvolatile memory 20a memorize the count of generating, even if the dc-battery of a weak- 
electric-current system is removed by exchange etc., the information on the memorized count of generating is not eliminated. 
Furthermore, while being able to use it within the count of rewriting permission of nonvolatile memory 20a since the count of 
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generating counted during discharge or charge is memorized to nonvolatile memory 20a when ignition is turned off, or when the 
charge to a dc-battery 1 1 is ended, and storage actuation is not performed frequently, it is lost that the storage operating time usually 
influences processing. 

[0071] In addition, this invention is not limited to the cell management equipment for electric vehicles of the gestalt 1 of operation 
thru/or the gestalt 3 of operation. With the gestalt of operation, although the lead cell was used for the dc-battery 1 1, a nickel hydoride 
battery may be used for a dc-battery 1 1, for example. Moreover, this invention may be used combining the configuration of the gestalt 
3 of operation, and the configuration of the gestalt 2 of operation. 
[0072] 

[Effect of the Invention] According to this invention, a hydrogen concentration detecting element detects the concentration of the 
hydrogen gas generated from this cell by the charge and discharge of a cell. The abnormal-condition degree information that the 
calculation section expresses the degree of the abnormal condition of a cell or the body of cell management equipment based on the 
detection concentration value of the hydrogen gas detected by the hydrogen concentration detecting element is computed. Since the 
abnormal-condition degree information that memorized the abnormal-condition degree information computed in the calculation 
section in the storage section, and the output section was memorized by the storage section is outputted, it can check how much 
abnormal conditions, such as degradation degrees, such as a cell, are by seeing abnormal -condition degree information. 
[0073] moreover, a ****** [ that, as for the 1st concentration judging section, the detection concentration value became beyond the 
predetermined concentration value below the bottom threshold value of explosion ] - judging - counting -- the section Since a 
detection concentration value makes the count of generating which became beyond the predetermined concentration value below the 
bottom threshold value of explosion abnormal-condition degree information and carries out counting during charge of a cell, and 
discharge, it can check how much the degradation degree of a cell etc. is by seeing the count of generating of hydrogen gas. 
[0074] Moreover, since a detection concentration value is rewritten to a maximum-density value and the rewritten maximum-density 
value is made into abnormal-condition degree information when a detection concentration value becomes beyond a maximum-density 
value, it can check how much the degradation degree of a cell etc. is by seeing this maximum-density value. 
[0075] Moreover, when discharge of a cell is ended, or when charge of a cell is ended, record actuation is no longer frequently 
performed by memorizing abnormal-condition degree information in the storage section. 

[0076] moreover, counting — the count of generating which, as for the section, the detection concentration value became from charge 
initiation of a cell before charge termination, or from discharge starting of a cell before discharge termination beyond the 
predetermined concentration value below the bottom threshold value of explosion — 1 time — carrying out - counting — it can also 
process. 

[0077] moreover, counting -- the count of generating is integrated and the section can check extent of the abnormal condition of a cell 
etc. more correctly, if counting of the count of generating which the detection concentration value became from charge initiation of a 
cell before charge termination or from discharge starting of a cell before discharge termination beyond the predetermined 
concentration value below the bottom threshold value of explosion is carried out. 

[0078] Moreover, counting of the count of generating under charge of a cell and the count of generating under discharge of a cell can 
be carried out separately. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the configuration block Fig. of the gestalt 1 of operation of the cell management equipment for electric vehicles of 
this invention. 

[Drawing 2 ] It is drawing showing the contents of storage of ROM of the gestalt 1 of operation. 

[Drawing 3] It is drawing showing the contents of storage of RAM of the gestalt 1 of operation. 

[Drawing 4] It is drawing showing the contents of storage of the nonvolatile memory of the gestalt 1 of operation. 

[Drawing 5] It is the flow chart which shows actuation of the electric vehicle cell management equipment of the gestalt 1 of operation. 

[Drawing 6] It is the configuration block Fig. of the gestalt 2 of operation of the cell management equipment for electric vehicles of 

this invention. 

[Drawing 7] It is the flow chart which shows actuation of the electric vehicle cell management equipment of the gestalt 2 of operation. 
[Drawin gJQ It is drawing which explains the count to which the detection concentration value exceeded the predetermined 
concentration value between the time of ignition-on of the gestalt 2 of operation, and the time of OFF. 

[Drawing 9] It is the configuration block Fig. of the gestalt 3 of operation of the cell management equipment for electric vehicles of 
this invention. 

[Drawing 10] It is the flow chart which shows actuation of the electric vehicle cell management equipment of the gestalt 3 of 
operation. 

[Drawing 1 1] It is drawing showing the contents of storage of the nonvolatile memory of the gestalt 3 of operation. 
[Description of Notations] 

I Battery Charger 

3 J/B (Junction Box) 
10 Dc-battery Box 

I I Dc-battery 
12 Load 

13a Hydrogen sensor 

13b Temperature sensor 

13c, 33 Voltage sensor 

15 ECU (Electronic Control Unit) 

1 7 Charge-and-Discharge Judging Section 

18 Write-in Read-out Section 
20a Nonvolatile memory 
20b RAM 

20c ROM 

21 1 st Concentration Judging Section 

22 Flag Processing Section 

23 Count Counter of Generating 

24 2nd Concentration Judging Section 

27 Alarm Lamp 

28 Display 

3 1 Current Sensor 

35 DC to DC Converter 

37 Auxiliary Machinery Dc-battery 
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i-te, #&SSHJg& 1 8 fl, RAM2 0-bKlfEtClBlg$*b 

T\ *«SSfaSrRAM2 0 bH«HW1"S 0 
[0044] ttttg&tttfftXftAlt X. K> fetev^ 

*&fc»±, * i 2 i tta««itdSRo 

M 2 0 c tCfES£ft£FJr£jgl£ffi 6 0 0 0 p 40 

pm, t.1t\i* Milil OOOOppm) ^JbT'fcS*^ 
f 5 Ur^S2 5) . 

[0045] ttm«a«*sgifs»fiffieJi±-eifea»^t 

tt\ 77?timU22\lL^ V7>fY1fi "0" *»if5*»S: 
Ufy7*S2 7) 0 77^F«S "0" "CftS 
M@S*!>y^2 3lt 3g£[H$C77?V h 
tilfc'Wi'i'FTy^tS (Xf-^S2 9)„ 

YT y-f^XlzOjJW HI&RAM2 0 b[C|Elg£ 50 



#M¥l 1-16 2 5 2 3 
8 

■£5. *rbT, 77i/F?r "1" Uxy 
^S31) „ 

[0 0 4 6] 4Ja % ^fy/S 2 5 letter, ^HijgjS 

ffiicittfo *7t, xfy7'S2 7|cfc^t, yyifYifi 
"0" -Cftv^tctt, tfttti«filfi*S3fJt« 
MSrM^^*[lIic^2[HlW±-C$>5^icH, 3g£ 

•f S 3 3 O^StCiitPc 

[0 0 4 7] ^nic±t? % ^^= r > 3 yt^b* 

-efco-Cb, i84[ii^->vhffif4iiEit L-c«ia$n 

[004 8] <WC, *&fSttig|5 1811, ROM20c|C 
2 411, *SR-fe^1M 3aT?*HJijlfc»tlliaiaS» 

*ffl$ixfci 0 0 0 0 p pm^±fc/j:ofc^if 5a>£¥iJ 
(^fyT'S 3 3) „ 
[004 9] ttffllttfttf 1 0 0 0 0 p p m^iC/io 

WMMUj-tmAu 1^7^7*2 7fi, #«m*&£ 
ft-c^-ta Uf77*s3 5) „ -t/ifc*., 

£$l&-f3 3 7) „ 

[0050] <wr, ftMtmmmw 1 7 », a^ s^t-r 

i/FSr "0" IC|3:£L (^77/S4 1) s #ii^ttl^ 
18fi x RAM 2 0 bfcEltSiXfc^ig**^^ h 
ffl, fti^S«ffi^^»|gtt^^ y 2 0a iCfEliS-tt-S 
(^fy/S 4 3) o 

[0 0 5 1 ] A ^***>0**-C*>5»'&Jc 

U777'S4 5) 0 /<y7V 1 l^©3fc*4S||*Ttfc 
^■a-fCfi, X7y7'S4 1 1 X7y7'S4 3©M^ 
5= ^fciC, 77y7'Sl 1 (DWkWtCm <0 , ^T-i/7"S 

1 1 DigLfT 5-iJc45. 

[0 0 5 2] Sfc. m^ttlSB 1 8 tt, ^»!6tt^ * y 

2 0a fcE*SJxfc»feBlft* 

*^EJfc*fyh«^»K»*«fcjiari:-^ /<7? 
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[0 0 5 3] fc:fc\ ^#36tt> * y 2 0 a fcEltS Jlfc 
=-y h) fctitfJLT, Ayfy 1 1 £ feting IK) 

[0054] <mmmm2>m^., *&w<dmm<dm 
t * -com m» ttm»flE««« a? ta i ita^ia 

[00 5 5] 3gtt<Z»gffi 2 ^ ^= 5, ~> 3 >^Bf 

*» e> * 7 at £ -cow, $ fc i±£mmtt*» h wmi s -c 
orate m^wmw%^wm^it^m^im 

h LTV><. 

[0056] rc75fcfc, mm<Dmm2itmm<DMMi<D 

ffii©*iStPl-*j5g-c*>5o-c % l^-SP^^ttPJ-ff 
[0 0 5 7] 77 ^SgB 2 2 a fi, fcffl*Stt;i*gff£ 

77^F^ "0" K± v Y 
[0 0 5 8] M7<Dyn-?-v-h%&mLXm 

•So 

[0 0 5 9] Sf, 7f^7'S 2 5{C*5V^T, &mit£ 

[0 0 6 0] Sfc, ^fy7*S 2 5{C*J^T, ^ttSSit 
ITOM£ftKtt£U:-<*fc 9 . 775/7S 2 7{C:fcV'>-C, 

77^F# "0" T'feS^-a-fCfi, 3§£EI$c;<7?V hffi 
S:*^>h777 s ^t y/S2 9) , 77:7*F£ 

3 3 (D*aSlciitf 0 77^F«s "1" -CfcS^-a- 
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lcfi % B£0&#*>MiS£#?>h7y7 a £i£/on\, 
7?F& "1" <b "0" fcSSSKHry YZtlX, 38£|e] 
[0 0 6 1 ] Z<D£?\^ 7 7 Affile J: 5, 

10 *S-e§r5 o %<Dm^ %<D&*.W&*JLZ>Z.kX. Ay 

[0062] <hjico^3>^(c, *%m<Dnm<DB 

-y*sa y*ytif<D%4L\3\m$ y- V Mil k 
20 IlIjRA^^hittlcJSiJ/rlcJimi-ar. k*®Wlk1r6 0 
[0 0 6 3] r<7?/cfc, HJfe<Dff#i3te, 
EliScSrTJ 2 > f> T y 7°T33? 1 ©38£II]*# -7 2 3 
a, -f^=y>gyt^C»4il!:t*!)i'h7y^ 
1-5^2CD|g^@ic*^^^ 2 3 b$:*r*- 3 

[0 0 6 4] #CfC N Ell 0O7B- h£#J$LT 

So fc*>\ z(Dm<D$t>ftiinm<DBmi<Dya-tm- 

[0 0 6 5] ST, ^7^7S 2 1 £*ttvt\ ^aigffi 

if5*^¥lJ^TS (^T77S2 2) o 

2 3 a) % x?y7*S 2 5 tiitf, ^=r>3^t 

t#*.*tT^ (XTy7*S2 3b) , ^.7^2/^8 2 5^ 
40 iitfo 

[0 0 6 6] S/c, 7fy7S 2 7^CJS^^T, 77^F 

^ "o" X'hhtt. mc, **f*»^5*»S: ! PJ)&tS 
Uf->7S2 8) o ^m^T-fefttf, Si^©it|ll 

(r>%^MWiiJyV M6£T y 7° (^x->7°S2 9 
b) o 

[0 0 6 7] ^LT, 77i/F?r "1" {Ciry h Ltz'& 
U75/7S3 1) , ^fy7S 3 3 ©MSiciitr,, /«e 

50 ib\ 77^f^ "i" x&zm&ia-t, m±\M]$i*y> 
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[0068K LT, EI 1 1 K^irX b &*j?3gtt> * 
!J 20 atC, -f^=y v-g y*>m<D%£.®%C% $ y b 

ffi, 3£m*tf>38£|E]$:#?y Mil, -f^i/-> 3 ^> 

[0 0 6 9] z<DiioK. mm<DWM<Dm^^Wi^.mm - io 

*0^&^ff5gt4^^U 2 0a^E1SU ^rt^ 
[0 0 7 0] Sfc, *fe®fttr^#P»tt^*y 2 0aK 

«fJC*!?^h$tLfc«^El«:Sr3pfl|«tt^*y 2 0 a 

#$8tt^ * y 2 o a ©*#jfc:ura0ft£Art-eteffi-e* 
s t i *>k % Ete»f£H#ra#ii#&atcfMS1- a i a* 

[0 0 7 1] #3&gi§f*0li£©im i 7!>?£|!|JS©^ 

*v\ mmmmxn, *y?y 1 1 fcttWMrfflvvt 30 

fcftv\ Sfc, 2&ffi©»lB3©«fifci:ia6© 
^» 2 ©f#j& i Sr»^ tj-^r-C ffl t> «fc V\, 
[0 0 7 2] 

* ntkttii&mmcm^z mm* fctt*«i<ff asa*#© 

[0 0 7 3] Sfc, |g 1 Wjgilf ¥iJ£^te, fttftiftlSffift* 
lt!i^TKJMlfiilTo3fJM*«[a±K:4ofc«4lil 
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[00 74] <ftaS«fi#SH«fi«EA±fcfco 
[0 0 7 5] «»OjW*r»TLfci#, 

mmenvt-t^z. tx. mmmmiMmcftt>tite < 4 

So 

[0 0 7 6] «HW>a*M*&*»e>&* 

-ess. 

[0 0 7 7] tf*»tt, *»<o*«0B*6*»b^tt 

[0078] «»©a*<p©*£niR£, mm© 

[0 1 ] i»*jB«ifi«a»»©n*©jg 
flli©f#^yD->^[il-C-feS 0 
[0 2] HJI©^«|l©ROM©E1g^Sr*1-|2I-Cfe 

[03] m&oi&tei ©RAM©EH^S:*i-0-efe 

[0 4 ] mmnmm 1 ©^wsgtt^ * y ©Eftrt*** 
l-0-e&5 o 

[0 5 ] mmmm 1 ©mMgammmf mm.w.<Dm<fe 
[0 6] *ig0j©«^g»*fflm?tiita^fi©^i£©^ 
[07] ^©ff^2©s^gt)!i*m?t!i'i : ags©!f)^ 

[08] mma>WB20>'( ?=-v f SBi'*>m*b*y 

%*x<Dmfc&totemmi>mj£igtmmzmzit®®;zn 
[09] ^pj©mmgi)!i*ffltt-?t!ii : a^@©^iii©^ 

58 3 ©«^y n ;/ ^ 0 T'fc 5 o 
[0io] ^©^sroffi^gHi^mmWa^g©!!) 

[011] H*©^«3©3pJPI8tt^*y©E1Srt*S: 
*1-0t?feS o 

1 

3 J/B 9 X) 
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10 ^yTVTSyfX 

1 1 AyfU 
1 2 

l 3 a zKH-tryf- 

13b SJS-fr >••!?- 

13 c, 3 3 fiffi-t?^ 

15 ECU {^mn^-v h) 

1 7 ^nmmmu 

1 8 #^ffig|5 

20a * y 

2 0b RAM 
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20c ROM 

2 1 fgl cDjgJf 

2 2 77 ^^Slgp 

23 ^(a^^y^ 

2 4 fl 2 ©Jg*fij^g|5 

2 7 #f87Vt/ 
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3 1 m^-fe^ 
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37 ffla^s/^y 
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CUED 




3 £ 15 
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hi 
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18 



23b' 
I > 24 



ECU 



20a 



MBb 

i2vr* 



20b 

^ m 



RAM 



20c 

- | ROM j 



IGN 



X 
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L 33 



DC/DC 
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-^^vrt 
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